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A. Environmental

Six samples were taken at National Jewish Hospital, two personal and four
area samples, and the sampling times were approximately 90 minutes. The

results for the personal samples were all non-detectable (ND). The area

air samples ranged from ND to 0.21 mg/M3. All sample results were

below the ACGIH Ceiling-TLV of 0.7 mg/M> (refer to Table 1).

B. Ventilation

The exhaust hoods used in both labs had an exhaust flow velocity rate of
125 to 150 fpm when the window sash was in its proper position. Ducing
lung placement and removal, as well as during general maintenance
operations, the velocity dropped below 50 fpm. This was primarily
because it was necessary for the operator to open the window sash two to
three feet in order to perform these activities. This situation would
then potentially expose the operator to higher levels of glutaraldehyde.
Refer to HETA 83-074 for further information on exposures durin:
maintenance procedures. - -
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VIIL.

C. Personal Protective Clothing

A variety of personal protective clothing was available to the employees
while working with glutaraldehyde. This included lab coats, protective
goggles, aprons, respirators (surgical and organic vapor disposable
types), and gloves (either latex, rubber or polyvinyl). 1In conjunction
with proper exhaust ventilation, these personal protective garments
should be more than sufficient to protect against occasional exposures.
During placement/removal of tissue, as well as during the maintenance
operations, the employees should wear all the personal protective
clothing and equipment available.

D. Medical Concerns

The employees were questioned regarding any health problems which were
thought to be attributable to their work with glutaraldehyde. Symptoms,
such as, eye, noise, throat irritation and chest tightness were described
by the employees during past exposures. These symptoms have, however,
been resolved for the most part with improved ventilation, personal
protective clothing and work practices.

Summary and Conclusions

We were unable to confirm an overexposure to the research technologists
from glutaraldehyde used in any of the tissue fixing operations
evaluated. It was determined, however, that the use of glutaraldehyde
had created health problems in the past. Therefore, based on these
findings and glutaraldehyde's Ceiling-TLV, it is recommended that it not
come in contact with the skin or the mucous membranes of the eyes and not
be inhaled for even a short period.

VIiIil.Recommendations

Based on NIOSH's evaluation, as well as personal communications with
individuals who have performed activities with glutaraldehyde in the past
and currently, the following recommendations are made to reduce and/or

eliminate potential health hazards to the employees covered by this
investigation.

A. Environmental

1. If possible, substitution of materials which are less hazardous is an

excellent way to avoid exposures to the employees and should be
investigated.

e
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2.

The use of personal protective clothing should be mandatory when using
glutaraldehyde. A written program on correct clothing is recommended
(refer to HETA 83-074-1525 for specific information). This
recommendation should be directed to those employees involved in
placement/removal of tissue and maintenance operations. It is further
recommended that two gloves be worn on each hand during these
procedures to further reduce the potential for skin absorption. The
ACGIH recommends that a variety of different materials be used when
working with aldehydes. This includes butyl rubber (described as
excellent); polyurethane, polyethylene, PVC and styreme butadiene

rubber (described as good to fair) and polyvinyl alcohol and Vitonm
(described as only acceptable).

. An organic vapor/formaldehyde cartridge respirator is recommended for

protection against glutaraldehyde. This type of respirator is
specifically designed for organic vapors and formaldehyde, however,
they are also suitable for other aldehydes, such as, glutaraldehyde.

. Work practices in all areas where glutaraldehyde is used should be

reviewed periodically in ordéer to prevent overexposures. Emphagis on

the avoidance of exposures in confined spaces, as described in HETA
83-074 should be a -primary concern.

. The training and education of current employees regarding safe work

practices is essential in reducing and/or eliminating chemical
exposures. All employees should be instructed on the potential
hazards associated with glutaraldehyde, proper use of personal
protective clothing, safe work practices, avoidance of confined space
exposures and on personal hygiene concerns. This would include signs
and symptoms associated with overexposures to glutaraldehyde, as well

as the avoidance of eating, drinking or smoking in the work area while
using this chemical.

. A progrnﬁ to instruct new employees on the hazards of glutaraldehyde

should be implemented. An annual review of the various hazards and
safety procedures associated with glutaraldehyde should alsoc be
implemented for all concerned employees as described above.

. Air wmonitoring should be performed periodically and records kept of

the results. This is especially important if there is any
modification in the operation; that is, if location or process
changes are made and/or there is an increase in the use of
glutaraldehyde.
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8.

10.

11.

12.

13.

14.

15.

16.

Anon: Regulations for the Enforcement of the Federal Insecticide,
Fungicide, and Rodenticide Act, part 162, Federal Register 40: 28279
(July 3) 1975 ;

. "Human Sensory Irritation Threshold of Glutaraldehyde Vapor - Report

to Dr. N.A. Miner," Arbrook, Inc., Arlington, TX (February 19, 1976)

Jordan, W.P., et al.: "Contact Dermatitis from Glutaraldehyde,"
Arch. Derm. 105: 94 (1972) -

NIOSH: Registry of Toxic Substances V.2, p. 376 (1981-82)

Frederick Van Lente, et al., "Identification of Specific Cross-linked
Histones After Treatment of Chromatin with Formaldehyde,” with
discussion on glutaraldehyde, Cell. Vol. 5, 45-50, May 1975

Thomas, A.M., et al., "Influence of Formaldehyde and Sonacide
(Potentiated Acid Glutaraldehyde) on Embryo and Fetal Development in
Mice,” Teratology 22: 51-58 (1980)

Fisher, A.A., "Reaction to Glutaraldehyde," with particular reference
to radiologists and x-ray technicians, CUTIB Vol. 28, 2, pp. 113-114
and 119-122, 1981 '

ACGIH, Threshold Limit Values (TLV) for Chemical Substances in the
Work Environment, 1984-85

Personal Communication Concerning Respiratory Protection - Nancy
Bollinger, Division of Safety Research, NIOSH, Morgantown, WV.
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1X.

B.

T

Medical

Eye contact with glutaraldehyde should, after prompt icrigation with
water, be reported to a physician. Skin contact should be avoided and
the skin should be promptly washed if contact is made.

. Preplacement or initial medical questionnaires and examinations for

employees who will be expected to work with glutaraldehyde should

include questions on skin sensitization, eye, and respiratory
irritations.

. Hedical evaluations should be provided when adverse effects to workers

from past or current exposures exist. If overexposures are suspected
of causing skin sensitization or asthme like symptoms the employee
should not be required to work with the solution. It should be
understood that engineering controls should be the first consideration
if an overexposure does exist in the work acea.
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N10SH wishes to thank the employees at National Jewish Hospital for
their cooperation and assistance with this Health Hazard Evaluation.
The information gathered from this study will not only assist in
maintaining the health and safety of those persons working here, but
also other facilities that perform similar operatioms.

X1. DISTRIBUTION AND AVAILABILITY

Copies of this report are currently available upon request from NIOSH,
Division of Standards Development and Technology Transfer, Information
Resources and Dissemination Section, 4676 Columbia Parkway, Cincinnati,
Ohio 45226. After 90 days the report will be available through the
Nat.ional Technical Information Service (NTIS), Springfield, Virginia.
Information regarding its availability through NTLS can be obtained from
NT1OSH, Publication Office, at the Cincinnati address.

Copies of this report have been sent to:

National Jewish Hospital

U.S. Department of Labor/0OSHA  Region VIII
NIOSH - Region VILL

Colorado Department of Health

State Designated Agency

wv e wN

For the purpose of informing affected employees, a copy of this report
shall be posted in a prominent place accessible to the employees for a
period of 30 calendar days.
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TABLE L

BREATHING ZONE AND AREA ALR CONCENTRATIONS
FOR GLUTARALDEHYDE

National Jewish Hospital
Denver, Colorado

March 1985
SAMPLING TLME mg /m3
JOB/AREA DESCRIPTION (MINUTES) GLUTARALDEHYDE
Tissue Fixing and "Maintenance"*
Operator | 90 ' . W
Operator : 90 -~ ND
l.ab Hood - Front left 20 ND
l.ab Hood - Front Right 90 | 0.04
Lab Hood - Back Left 90 0.21
L.ab Hood - Right side 90 ND
EVALUATLON CRITKRLA: (ACG1H) 0.7 mg/m3

ILABORATORY L.TMLT OF DETECTI1ON: 3.0 ug/sample

ND = Non Detectable (no glutaraldehyde was detected on these samples).
mg/m> : milligrams of substance per cubic meter of air.
ug/sample = micrograms per sample.

* - gampled with lab hood opened during tissue fixing procedures.




